Efficacy and pharmacodynamics of simulated human-like treatment with levofloxacin on experimental pneumonia induced with penicillin-resistant pneumococci with various susceptibilities to fluoroquinolones.
Newer fluoroquinolones, such as levofloxacin, have shown an enhanced in vitro and in vivo activity against penicillin-resistant Streptococcus pneumoniae infections. The frequency of S. pneumoniae with reduced susceptibility to quinolones, although currently low, raises the question of the therapeutic efficacy of levofloxacin on infection due to such strains. We used an animal model of penicillin-resistant pneumococcal pneumonia using six strains with various levels of susceptibility to ciprofloxacin and levofloxacin in rabbits to induce pneumonia, and simulated a human-like treatment of 500 mg twice a day for 48 h. Strains' susceptibility profiles for ciprofloxacin and levofloxaxin were (ciprofloxacin/levofloxacin MIC, mg/L; genotype): 0.5/0.5 (Cip0.5), 2/1 (Cip2), 4/1.75 (Cip4), 8/1.75 (parC mutation) (Cip8), 10/2 (parC mutation) (Cip10), 64/16 (parC and gyrA mutations) (Cip64), respectively. All the strains induced a crude pneumonia in all rabbits. Significant bacterial reductions at the end of treatment in lung and spleen were observed for the four former strains (P < 0.05) but not for the latter two. An AUC/MIC ratio of at least 32 identified 95% of an at least bacteriostatic effect (P = 0.038) and 76% of a bactericidal effect (P = 0.09). Mutants were detected in treated animals infected with strains harbouring parC mutations (Cip8 and Cip10) and when the AUC/MIC ratio was between 13 and 31. We conclude that levofloxacin is effective against experimental pneumonia due to pneumococci with MIC < 1.5 mg/L, ineffective on experimental pneumonia due to pneumococci with MIC > or = 2 mg/L, and could be associated with the appearance of mutants when a parC mutation is pre-existing.